Selective beta-cell differentiation of dissociated embryonic pancreatic precursor cells cultured in synthetic polyethylene glycol hydrogels.
Continuing advances in islet cell transplantation have been promising; however, several limitations, including severe shortage of transplantable islets, hinder the widespread use of this therapy. Pancreatic precursor cells are one alternative to cadaveric donor islets. These cells found in the developing pancreatic buds are capable of self-renewal and also have the innate ability to become insulin-producing beta-cells. For this work, bioinert polyethylene glycol (PEG) hydrogels were chosen as the supportive three-dimensional matrix for encapsulation of dissociated pancreatic precursor cells obtained from the dorsal pancreatic bud of day-15 rat embryos. This culture system was selected in order to eliminate cell-extracellular matrix and cell-cell signal heterogeneity present when intact pancreatic buds are embedded in protein-based gels, the typical in vitro culture conditions used to study this cell population. In this study it was found that (1) dissociated precursor cells maintain a robust viability for 7 days in PEG hydrogel culture, (2) encapsulated cells selectively differentiate into insulin-expressing beta-cells, and (3) differentiated beta-cells have releasable insulin stores, but are not achieving a mature, glucose responsive phenotype. These findings suggest that encapsulating dissociated pancreatic precursor cells in an environment designed to minimize the heterogeneous signaling cues present during development or in standard culture conditions generates a population highly enriched in pancreatic beta-cells; however, future efforts must focus on achieving glucose responsiveness in this cell population. Further, these results indicate that differentiation down a beta-cell lineage may be the default pathway in pancreatic development.